(CWD) in elk and deer has prompted comprehensive risk assessments. The susceptibility of 52 humans to CWD infections is currently under investigation in different studies using 53 macaques as primate models. The necessity for such studies was recently reinforced when 54 disease-associated prion protein and its seeding activity were detected in muscles of 55 clinically inconspicuous CWD-infected white-tailed deer. Increasing evidence points to the 56 existence of different CWD strains, and CWD prions may also change or newly emerge over 57 time. Therefore, CWD isolates examined in macaques should be characterized as precisely 58 as possible for their molecular identity. On this basis other CWD field samples collected in 59 the past, present or future could be systematically compared to macaque-tested inocula in 60 order to assess whether they are covered by the ongoing risk assessments in primates. 61 CWD typing by Fourier transform-infrared spectroscopy of pathological prion protein may 62 provide a method of choice for this purpose. 63 potentialTransmissible spongiform encephalopathies (TSEs) are fatal neurodegenerative diseases 66 caused by prions (proteinaceous infectious particles) such as chronic wasting disease 67 (CWD) in cervids, scrapie in sheep, bovine spongiform encephalopathy (BSE), or human 68
Creutzfeldt-Jakob disease (CJD).
1 While some TSEs have been known since long (e. g. 69 scrapie or CJD) others emerged only in recent years. Of the latter, particularly BSE and 70 variant Creutzfeldt-Jakob disease (vCJD) attracted great attention in science, politics and the 71 media. The occurrence of vCJD in the wake of the BSE epidemic showed that animal prions 72 may potentially breach the species barrier to humans via the alimentary route. However, the amino acid sequences of elk and deer PrP C differ at residues 226 (glutamic 185 acid in elk and glutamine in deer), and it remained to be established whether the structural 186 differences detected by CDI were related to biologically distinct CWD strains. 
Rationale for the typing of CWD agents by Fourier transform-infrared (FT-IR) 212
spectroscopy 213
The precise identification of present and newly emerging CWD strains in the field is of great 214 importance for a reliable risk assessment. When it comes to the typing of CWD agents that 215 have been used to challenge macaques and of other CWD field isolates for comparative 216 purposes, a comprehensive biological characterization in rodent models would be laborious, 217 time-consuming and in practical respect possibly even unfeasible. On the other hand, 218 biochemical surrogate methods for prion typing may fail to sufficiently discriminate between 219 different PrP TSE species associated with distinct CWD agents. The biophysical discrimination 220 of CWD isolates by infrared spectroscopy of pathological prion protein may provide a resort 221 from this quandary. 222
The glycosylation and/or the folding and aggregation structure of PrP TSE mirror phenotypic 227 characteristics of prion strains and have been also suggested as molecular codes that 228 encipher strain-specific information of TSE agents. 20, 21, 26, [28] [29] [30] Infrared spectroscopy has been 229 established as a powerful tool for studying structural properties of proteins. Secondary 230 structure motifs of proteins are reflected in IR spectral absorption bands, and the frequency 231 positions of structure-sensitive amide band components can be assigned to specific types of 232 secondary structure such as -helix, β-sheet, or turn. 31 The amide I band of IR spectra 233 extends from about 1600 to 1700 wavenumbers per cm and primarily represents the 234 carbonyl stretching vibration of the peptide backbone. This band is influenced by a variety of 235 factors such as the strength of hydrogen bonds and the packing of β-strands.
32,33

237
Discrimination of prion strains by infrared spectroscopy of PrP TSE
238
The amide I band of IR spectra was shown in previous studies to mirror structural differences 239 The consistency and discriminatory significance of the spectral profiles reported by Thomzig 256 et al. could be objectively confirmed by multivariate statistics. In a hierarchical cluster 257 analysis the distinct amide I absorption features reliably produced four clusters of spectra, 258 each correctly including the spectra from PrP TSE associated with one of the four different 259
isolates. 34 Thus, FT-IR spectroscopy was shown to provide a "fingerprint" of β-sheet-and 260 other secondary structure components in PrP TSE that may be used for the swift typing of prion 261 strains without restrictions to specific TSEs or host species. 
